Distribution of 18-hydroxycorticosterone between red blood cells and plasma.
Plasma 18-hydroxycorticosterone (18-OH-B) to aldosterone (aldo) concentration ratios reflect adrenal corticosterone methyloxidase type II activity. This ratio is determined not only by the relative secretion rates of the two steroids but also by differences in binding, distribution, and metabolism. Plasma cortisol alters the distribution of aldo between red blood cells (RBC) and plasma. We postulated that the distribution of 18-OH-B, like that of aldo, is determined by the availability of high affinity binding sites on plasma transcortin. Double equilibrium dialyses demonstrated that 18-OH-B, aldo, and cortisol compete for binding sites on transcortin. Increasing amounts of each of the three unlabeled steroids produced progressive decrements in the binding of all three labeled steroids to transcortin. The affinity of 18-OH-B (2 X 10(6) M-1) for transcortin was intermediate between those of cortisol (3 X 10(7) M-1) and aldo (0.9 X 10(6) M-1). Heat treatment of plasma decreased the binding of 18-OH-B and cortisol to transcortin by 82% and 75%, respectively. Gel filtration of plasma revealed that protein-bound [3H]18-OH-B and [14C]cortisol eluted in the same fractions. The addition of increasing quantities of unlabeled cortisol to whole blood in vitro produced similar increments in RBC to plasma concentration ratios of [3H]18-OH-B and [14C]aldo. The ratio of the percentage of circulating 18-OH-B in plasma to the percentage of circulating aldo in plasma was constant in blood containing low and high cortisol concentrations. Therefore, changes in plasma cortisol have similar effects on the distribution of 18-OH-B and aldo between RBC and plasma.